ABSTRACT
INTRODUCTION

The census of earth-like planets within the habitable zone of nearby solar-type stars, and the spectroscopic analysis of their atmosphere in search of markers of biological activity, is the main focus of the Darwin mission under consideration by ESA, as well as NASA's TPF program. Isolating the few planetary photons from the stream of the host star represents a formidable technical challenge for which (at least in the infrared) nullling interferometry seems to be the most appropriate response.
As part of its preparatory studies for Darwin, the European Space Agency has identified the potential need for a ground-based pathfinder mission, whose main objectives are to validate on-sky the technique of nulling interferometry, as well as to carry out scientific observations in preparation of the space mission. Most notably the amount of dust around Darwin targets needs to be investigated as high levels of exozodiacal light (about 20 times, or more, the amount of the solar level), or an asymmetric distribution of dust, may hamper the detection of Earth-like planets.
The first option for a ground-based precursor is to build an instrument designed for an existing interferometer, such as the GENIE L-band nulling instrument which is being studied for the VLTI. 1 This ties the design and performance of the instrument to those of the suppporting infrastructure. A radically different approach, presented here, is the search for the optimal system at the optimal site in order to achieve the ultimate performance available from the ground.
HOW TO OPTIMIZE A GROUND BASE PATHFINDER?
More specifically, it appears that four factors are key to the success of a ground-based precursor of Darwin: 
BASE CONCEPT
Site selection
It has been realized in the last few years that the high antarctic plateau, and more specifically the Dome C site (at an elevation 3250 m and −75 deg latitude) provides a place of strong potential for several types of astronomical observations, and most notably for infrared interferometry. This is due to a combination of several unique features, among which:
• Low environmental and sky temperatures (195- 
Current design
The baseline design of ALADDIN is described in more detail elsewhere in these Proceedings. 4 
It was conceived to optimize nulling interferometry performance and focus on issues relevant to the Darwin mission (nulling, phase stabilization, data analysis), avoiding as much as possible engineering challenges which are circumstancial to the demonstration experiment (such as interfaces to an outside system, control loops not needed in Darwin etc. . . ).
The main features of the preliminary optomechanical design (Figure 1) 
PERFORMANCE COMPARISON
The science performance of ALADDIN can be evaluated using the simulation software package "GENIEsim" developed to analyze GENIE, 5 substituting as input the preliminary design shown here and the Dome C atmospheric properties above the ground layer as measured by Lawrence et al. 2 This protocol enables a direct comparison between the two systems (see Table 1 ) for a similar integration time (in this case 1800 s).
The quality factor retained for science performance is the 5 σ detectivity of exozodiacal light. It is affected by several factors and most notably the instrumental leakage control (thermal background and phase stabilization), the residual shot noise from the (not fully nulled) stellar light, and the calibration of stellar leakage (due to the angular extension of the stellar disk).
Thanks to the quality of the site and its system-level optimization, even with 1 m collectors the sensitivity of ALADDIN is always better than the sensitivity of GENIE at the VLTI. As can be expected, the gain is largest (up to a factor 2.9 for a K0V star at 5pc) for nearby stars which benefit most from the adjustable baseline.
POTENTIAL FOR EXTENDED SCIENCE
Beyond its primary mission, the ALADDIN concept has a unique potential for extended science, despite its modest (40 m) maximum baseline. This is due to a combination of features not found on any other current interferometer:
• An operating window in the extended L band (2. 
